Trinucleotide repeats in the human genome: size distributions for all possible triplets and detection of expanded disease alleles in a group of Huntington disease individuals by the repeat expansion detection method.
Using a modified Repeat Expansion Detection (RED) assay, that was optimized for individual oligonucleotides, unrelated individuals were systematically screened for maximal repeat sizes of each of the ten possible trinucleotide repeats. Cloned trinucleotide repeats were generated and used as standards for the detectability of single copy trinucleotide repeat fragments. When the size distributions of trinucleotide repeats were compared to previously reported data, significant differences were found for the CTT repeat, which corresponds to the expanded GAA repeat in Friedreich ataxia, as well as for ATT, CCT and GTT repeats. Since 30-35% of normal individuals have CTG/CAG trinucleotide repeat sizes of 180 bp or more, we investigated the question whether small-scale CTG/CAG repeat expansions are detectable on a population basis by using the RED technique. We blindly screened 20 HD probands with CAG expansions of the HD gene, ranging in size between 120 and 174 bp, and found that a shift to larger CAG size ranges is clearly detectable when comparing the distribution of maximal repeat sizes in the disease group to a control group. Our study, therefore, demonstrates that the application of the RED assay to a population of probands and a population of controls allows the detection of small-scale CTG/CAG repeat expansions in the size range of the expanded HD gene and present in a single allele. We also provide standards and control data for the detection of other trinucleotide repeat expansions.